Stromal cell-derived factor-1alpha induces tube-like structure formation of endothelial cells through phosphoinositide 3-kinase.
Stromal cell-derived factor-1alpha (SDF-1alpha) is a CXC chemokine, which induces tube formation of endothelial cells. Although SDF-1alpha transduces signals via CXC receptor 4 (CXCR4), resulting in activating a panel of downstream signaling molecules, such as phosphoinositide 3-kinase (PI3-kinase), little is known about the SDF-1alpha-mediated signaling pathways leading to tube formation. Here we examined the signal transduction pathway involved in SDF-1alpha-mediated tube formation by primary human umbilical endothelial cells and murine brain capillary endothelial cell line (IBE (immortalized murine brain capillary endothelial) cells). SDF-1alpha stimulated tube formation by IBE cells, which was blocked by LY294002 and pertussis toxin, suggesting that PI3-kinase and G(i) protein were involved in this process. SDF-1 also stimulated tube formation of human umbilical endothelial cells, and the response was LY294002-sensitive. SDF-1alpha activated PI3-kinase in IBE cells. In stable IBE cell lines expressing either the mutant p85 subunit of PI3-kinase (denoted Deltap85-8 cells), which lacks association with the p110 subunit, or kinase-inactive c-Fes (denoted KEFes 5-15 cells), SDF-1alpha failed to activate PI3-kinase and to stimulate tube formation. SDF-1alpha-induced tube formation was inhibited by an antibody against murine vascular endothelial cadherin. The antibody as well as LY294002 attenuated SDF-1alpha-mediated compact cell-cell contact, which proceeded to tube formation. Taken together, SDF-1alpha induces compact cell-cell contact through PI3-kinase, resulting in tube formation of endothelial cells.